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Wireless	
  Internet	
  

•  Connect	
  to	
  CNAV004	
  
•  Password:	
  	
  catering	
  	
  





Instructional Core 





Learning Goals 

•  Understand	
  the	
  importance	
  of	
  big	
  ideas	
  (key	
  
concepts)	
  in	
  mathemaCcs	
  and	
  their	
  
connecCon	
  across	
  the	
  grades.	
  	
  

•  Examine	
  whole	
  school	
  mathemaCcs	
  PLC	
  from	
  
pre-­‐planning	
  through	
  implementaCon	
  and	
  
review	
  and	
  its	
  effect	
  on	
  improved	
  teaching	
  
and	
  learning	
  pracCces. 



Follow	
  Us	
  on	
  TwiNer	
   	
  	
  

•  Hashtag	
  #PLMDayTwo	
  



ASer	
  Day	
  One	
  	
  

•  Webinar	
  –	
  March	
  20th	
  with	
  Doug	
  and	
  Jen	
  
•  Webcast	
  –	
  Leadership	
  Resources	
  	
  
•  Webcast	
  –	
  SCDSB	
  Aligning	
  Numeracy	
  Goal	
  to	
  
InstrucConal	
  Core	
  	
  



ASer	
  Day	
  One	
  

Choose	
  a	
  chart	
  to	
  visit.	
  	
  	
  
Use	
  sCcky	
  notes	
  to	
  place	
  comments	
  by	
  	
  
a)  Head	
  –	
  what	
  did	
  you	
  think	
  about?	
  	
  
b)  Heart	
  –	
  how	
  did	
  you	
  feel?	
  	
  
c)  Hands	
  –	
  what	
  did	
  you	
  do	
  or	
  will	
  do	
  about	
  

what	
  you	
  learned?	
  	
  



Paying	
  ANenCon	
  to	
  MathemaCcs	
  	
  

•  Focus	
  on	
  mathemaCcs	
  
•  Build	
  understanding	
  of	
  
effecCve	
  mathemaCcs	
  
instrucCon.	
  	
  



Discussion	
  Tool	
  
Where are you on the continuum with your school?  



Where are you on the continuum?   



Moving	
  Math	
  Forward	
  

•  It’s	
  all	
  about	
  the	
  thinking.	
  	
  
•  Strong	
  aNenCon	
  to	
  Big	
  Ideas	
  	
  
•  Inclusion	
  
•  Look-­‐fors	
  	
  
•  Leading	
  conversaCons	
  	
  
•  Valuable	
  resources	
  	
  



Minds	
  On	
  	
  

•  Kipper’s	
  Cookie	
  Caper	
  	
  



QuesCon	
  

•  If	
  Kipper	
  ate	
  a	
  lot	
  less	
  than	
  half	
  of	
  the	
  cookies,	
  
and	
  Sadie	
  definitely	
  ate	
  more	
  than	
  Kipper,	
  
how	
  many	
  cookies	
  might	
  have	
  been	
  in	
  each	
  
bowl?	
  	
  



Where’s the math?  

•  They	
  are	
  seeing	
  many	
  possible	
  numbers	
  of	
  cookies	
  to	
  
start	
  in	
  the	
  bowl	
  (but	
  only	
  one	
  that	
  really	
  happened)	
  	
  

•  They	
  are	
  thinking	
  about	
  what	
  half	
  means	
  	
  
•  They	
  are	
  decomposing	
  numbers	
  	
  
•  They	
  are	
  gaining	
  adding	
  and	
  subtracCng	
  pracCce	
  	
  
•  They	
  are	
  learning	
  the	
  value	
  of	
  working	
  backwards	
  	
  



BoNom	
  line	
  

•  It	
  should	
  mostly	
  be	
  about	
  figuring	
  things	
  out.	
  	
  
•  A	
  much	
  lesser	
  proporCon	
  of	
  the	
  Cme	
  is	
  about	
  
following	
  sets	
  of	
  instrucCons.	
  	
  

•  PracCce	
  can	
  happen	
  in	
  figuring	
  things	
  out.	
  	
  
•  Assessment	
  of	
  learning	
  must	
  also	
  focus	
  on	
  
thinking.	
  	
  	
  



Discuss	
  

•  How	
  much	
  thinking	
  are	
  you	
  seeing	
  in	
  the	
  
mathemaCcs	
  classrooms	
  in	
  your	
  school?	
  	
  

•  What	
  fracCon	
  of	
  the	
  Cme?	
  	
  	
  
•  Are	
  you	
  comfortable	
  with	
  that?	
  	
  



Why	
  change	
  is	
  needed	
  

•  What	
  do	
  we	
  know?	
  	
  What	
  do	
  our	
  data	
  tell	
  
us?	
  	
  	
  

•  Are	
  we	
  saCsfied	
  with	
  what	
  we	
  have	
  learned	
  
about	
  our	
  students	
  and	
  their	
  achievements	
  in	
  
mathemaCcs?	
  	
  

•  If	
  not,	
  are	
  we	
  willing	
  to	
  make	
  change	
  in	
  some	
  
way?	
  	
  	
  



Lucy	
  West	
  	
  
Role	
  of	
  the	
  Principal	
  	
  



Why	
  Change	
  is	
  Needed	
  	
  
•  Why	
  is	
  idenCfying	
  beliefs,	
  purposes,	
  and	
  
passions	
  important	
  for	
  making	
  substanCve	
  
changes	
  in	
  a	
  school?	
  	
  	
  

•  Why	
  is	
  shared	
  leadership	
  necessary	
  in	
  
professional	
  learning	
  communiCes?	
  	
  	
  

•  Why	
  are	
  long-­‐range	
  outcomes	
  and	
  short-­‐term	
  
results	
  important	
  in	
  the	
  change	
  process?	
  	
  	
  



FoundaConal	
  Principles	
  	
  



Professional	
  Learning	
  IQ	
  

•  Read	
  and	
  respond	
  to	
  quesCons.	
  	
  	
  
	
  



Professional	
  Learning	
  IQ	
  

1.  All	
  of	
  them.	
  	
  
2.  d.	
  	
  60%	
  	
  	
  
3.  b.	
  	
  Raising	
  the	
  calibre	
  of	
  teachers	
  and	
  

principals;	
  school	
  based	
  decision	
  making	
  
4.  c.	
  	
  Teachers	
  observing	
  each	
  other	
  in	
  the	
  

classroom	
  and	
  providing	
  feedback.	
  	
  
	
  



Professional	
  Learning	
  IQ	
  

5.  a.	
  	
  Content	
  of	
  the	
  subject	
  taught	
  (57%)	
  	
  
	
  b.	
  	
  27%	
  
	
  c.	
  	
  14%	
  	
  
	
  d.	
  	
  14%	
  	
  	
  

6.	
  	
  c.	
  	
  A	
  good	
  principal!	
  
	
  	
  
	
  	
  



Professional	
  Learning	
  	
  

•  How	
  do	
  your	
  percepCons	
  compare	
  to	
  the	
  
informaCon	
  from	
  the	
  reports?	
  	
  

•  What	
  are	
  the	
  implicaCons	
  of	
  the	
  answers?	
  	
  
	
  
BELIEF:	
  	
  Every	
  student	
  learns	
  when	
  every	
  
educator	
  engages	
  in	
  effec5ve	
  professional	
  
learning.	
  	
  	
  



Lucy	
  West	
  	
  
Learning	
  Cultures	
  



What is a PLC? 

How is a professional learning cycle  
the same or different than  

a professional learning community? 



What is the 
current 
reality? 



School Board 
Numeracy Professional Learning Cycle 

Pre-plan Plan Act/
Observe 

Reflect Practice 
the 

Practice 

3 or 4 
iterations 



Foundational Principles 
Support collaborative professional learning in mathematics. 

•  a focus on students, student thinking and student demonstrations of 
understanding 

•  an integrated blend of learning inside and outside of classrooms with a 
commitment to collaborative inquiry 

•  an iterative, cyclical approach informed by monitoring and implementation, 
and knowledge dissemination 





Big	
  Idea	
  	
  

•  OperaCons	
  hold	
  the	
  same	
  fundamental	
  
meanings	
  no	
  maNer	
  the	
  domain	
  to	
  which	
  they	
  
are	
  applied.	
  	
  

Each	
  operaCon	
  –	
  addiCon,	
  subtracCon,	
  
mulCplicaCon,	
  and	
  division	
  –	
  means	
  
more	
  or	
  less	
  the	
  same	
  thing	
  no	
  maNer	
  
what	
  objects	
  are	
  being	
  used.	
  	
  



Learning	
  Goal	
  

•  Students	
  recognize	
  that	
  you	
  can	
  apply	
  the	
  
same	
  calculaCon	
  to	
  solve	
  very	
  different	
  
problems	
  involving	
  +	
  and	
  –	
  and	
  use	
  a	
  variety	
  
of	
  strategies	
  to	
  perform	
  the	
  calculaCon	
  



Possible	
  Task	
  

Create three problems that seem really 
different for solving by calculating: 
  

   80-14 
  
Tell why each problem makes sense and solve 
each one in a different way.    
 



ConsolidaCon	
  



ConsolidaCon	
  QuesCons	
  	
  

•  What	
  made	
  your	
  problems	
  similar?	
  	
  
•  Could	
  they	
  have	
  been	
  solved	
  using	
  a	
  different	
  
operaCon?	
  	
  

•  Tell	
  me	
  how.	
  	
  	
  
•  What	
  made	
  your	
  problems	
  different?	
  	
  
•  What	
  kinds	
  of	
  problems	
  would	
  you	
  call	
  
subtracCon?	
  	
  	
  



Possible	
  Problems	
  	
  
A frog jumped 80 times.  His 
friend jumped only 14 times.  
How many more times did 
the frog jump then his 
friend?  

A jar of candies had 80 
candies.  Zach ate 14 of the 
candies.  How many were 
left?  



Possible	
  Problems	
  	
  
You need to collect 80 
shells at the beach.  You 
only have 14 so far.  How 
many more do you need?     



Where’s	
  the	
  math?	
  	
  
What	
  are	
  the	
  look-­‐fors?	
  	
  

•  Student	
  Samples	
  	
  
•  Grade	
  2	
  and	
  Grade	
  3	
  	
  

Create three problems that seem really different for 
solving by calculating: 
  

   80-14 
  
Tell why each problem makes sense and solve each one 
in a different way.    
 



Base 10 Misconception  

80 – 14  
Gr. 2 



Gr. 3 
80 - 14 Understands 

Base 10 

Adding the same 
amount to both 

numbers doesn’t 
change the difference 

Adding up to 
Subtract 



Why is 15 - 9 = 16 - 10?	
  

No longer take away  



Gr. 3 
80 - 14 Problem Posing 

Take-Away 

Base 10 

Comparing 
to Subtract 



Gr. 3 
80 - 14 

Take-Away 

Base 10 

Count up by  
Guessing 



Big	
  Idea	
  	
  

•  OperaCons	
  hold	
  the	
  same	
  fundamental	
  
meanings	
  no	
  maNer	
  the	
  domain	
  to	
  which	
  they	
  
are	
  applied.	
  	
  

Each	
  operaCon	
  –	
  addiCon,	
  subtracCon,	
  
mulCplicaCon,	
  and	
  division	
  –	
  means	
  
more	
  or	
  less	
  the	
  same	
  thing	
  no	
  maNer	
  
what	
  objects	
  are	
  being	
  used.	
  	
  



Responding	
  to	
  Student	
  Work	
  	
  

•  Big	
  Ideas	
  	
  
•  Learning	
  Goals	
  	
  
•  Success	
  Criteria	
  	
  
•  Look	
  Fors	
  	
  



Marian	
  Small	
  
Responding	
  to	
  a	
  Range	
  of	
  Students	
  





Success	
  Criteria	
  	
  



Success	
  Criteria	
  	
  



FormaCve	
  Assessment	
  	
  



Kindergarten	
  

What does 7 - 4 tell you about the bugs? 	
  



Kindergarten	
  Early	
  SubtracCon	
  

Logan	
   Marlee	
  

Ben	
  	
   Ben	
  2	
  



Success	
  Criteria	
  (Kindergarten)	
  	
  

•  Student	
  recognizes	
  that	
  7	
  –	
  4	
  tells	
  how	
  many	
  
more	
  bugs	
  than	
  buNerflies.	
  

•  And/or	
  thinks	
  of	
  7	
  –	
  4	
  as	
  how	
  many	
  more	
  
buNerflies	
  to	
  match	
  the	
  ladybugs	
  OR	
  how	
  
many	
  ladybugs	
  would	
  be	
  leS	
  if	
  4	
  of	
  them	
  went	
  
away.	
  



Debrief	
  –	
  Kindergarten	
  	
  



Grade	
  1	
  	
  



What does 7 - 4 tell you about the 
bugs? 	
  



Grade	
  4,	
  5,	
  6	
  
Create three problems that seem really different 
that you would solve by subtracting one of these 
sets of numbers.  

      80 - 14   
 Or 

     5.2 - 1.48 
  
Tell why each problem makes sense and solve 
each one in a different way.    
 



Grade	
  7,	
  8	
  
Sometimes we use subtraction to compare how much more one 
amount is than another. 
Other times we use subtraction to tell how much is left. 
Other times we use subtraction to tell how much more we need. 
 
Show how you would solve this subtraction question in 
each of those ways: 

 -8− (-4)   
Or 

    ⅔ − ½ 



Grade	
  9	
  Applied	
  and	
  Academic	
  
Sometimes we use subtraction to compare how much more one 
amount is than another. 
Other times we use subtraction to tell how much is left. 
Other times we use subtraction to tell how much more we need. 
  
Show how you would solve this subtraction question in each of those 
ways: 

Find the area of the shaded region.  



Grade	
  9,	
  10,	
  11	
  
Create three problems that seem really different that you 
would solve by subtracting these two polynomials:   
  
  

(4x – 2) – (3x – 2)   
  
  
Tell why each problem makes sense and solve each one in a 
different way.    
  



Instructional Core 



Lucy	
  West	
  	
  
DescripCve	
  Feedback	
  



Across	
  the	
  Grades	
  	
  

•  Choose	
  a	
  grade	
  group	
  –	
  Grade	
  4-­‐6,	
  Grade	
  7-­‐8	
  
or	
  Grade	
  9-­‐10	
  	
  

•  Look	
  at	
  the	
  student	
  samples.	
  	
  	
  
•  Build	
  success	
  criteria.	
  	
  
•  How	
  would	
  you	
  respond	
  to	
  the	
  student	
  work?	
  	
  
•  Principal	
  role	
  –	
  what	
  are	
  the	
  look	
  fors?	
  
QuesCons?	
  	
  	
  



Grade	
  5	
  	
  



Grade	
  5	
  	
  



Across	
  the	
  Grades	
  	
  



Gap	
  Closing	
  J/I	
  	
  



Monitoring	
  

•  Leading	
  ConversaCons	
  

•  Planning	
  Framework	
  

•  Data	
  CollecCon	
  Spreadsheet	
  

•  6	
  Student	
  Samples	
  (Markers)	
  Discussion	
  



Build	
  understanding	
  of	
  effecCve	
  
mathemaCcs	
  instrucCon	
  -­‐	
  p	
  6.	
  	
  



Leading	
  ConversaCons	
  

Leader	
  of	
  the	
  past	
  …	
  knew	
  how	
  to	
  tell	
  
Leader	
  of	
  the	
  future	
  …	
  know	
  how	
  to	
  ask	
  

	
  
	
  	
  	
  Leaders	
  should	
  be	
  prepared	
  to	
  ask	
  the	
  right	
  
quesCons,	
  facilitate	
  the	
  dialogue,	
  and	
  help	
  build	
  

the	
  shared	
  knowledge.	
  
	
  



Matt 

Intermediate 
Team 

Debriefing 



Planning	
  Framework	
  



Data	
  CollecCon	
  



Administrator Actions to Support Effective Mathematics Instruction 
  
 

Math PLC 

Leading 
Conversations 

Data Collection 

Formative 
Assessent 



Moving	
  Across	
  the	
  Network	
  BIP	
  



One	
  School’s	
  Data	
  Growth	
  

•  Emphasis	
  for	
  our	
  iniCaCves	
  was	
  connected	
  to	
  the	
  
overall	
  improvement	
  on	
  numeracy,	
  literacy	
  and	
  
technology.	
  

•  Our	
  achievement	
  in	
  EQAO	
  has	
  been	
  noteworthy	
  
and	
  has	
  validated	
  the	
  consistency	
  in	
  focus	
  and	
  
support.	
  	
  	
  	
  



One	
  School’s	
  Data	
  Growth	
  



One	
  School’s	
  Data	
  Growth	
  

2011 

2010 2008 



One	
  School’s	
  Data	
  Growth	
  

2011 

2010 
2008 



Gender	
  Data	
  



Visit	
  our	
  Wiki!	
  



Thank	
  You!	
  	
  	
  

•  Doug	
  Duff:	
  	
  d.duff@tvdsb.on.ca	
  	
  
•  Amy	
  Lin:	
  	
  lina@hdsb.ca	
  	
  
•  Demetra	
  Saldaris:	
  	
  
demetra.saldaris@ontario.ca	
  



Steven	
  Katz	
  -­‐	
  CollaboraCon	
  



Problem Posing Gr. 5 



Problem Posing Gr. 5 



Problem Posing – 
subtracting for the 
“completely different 
number” 

Gr. 5 

Changed question to 
80-66=14 to make 
sense of the situation 
then recorrected. 
 



Subtraction Situations Gr. 7 



Subtraction Meanings Situations 
Gr. 7 



Subtraction Meanings Situations 
Gr. 7 



Problem Posing Gr. 7 



Subtraction Situations Gr. 7 



Gr. 8 


















